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INTRODUCTION

With respect to technology, students
should have knowledge, skills and
attitudes that will serve them well

for entry-level work, for further
study and for lifelong learning, and
that will serve them well as they strive
to become inquisitive, reflective,

discerning and caring persons.

BACKGROUND |

DEVELOPING A FRAMEWORK
FOR LEARNING

Q
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One of the distinguishing characteristics of human beings is our
ability to make extensive use of tools and develop processes that
make our lives easier. In earlier times, we found better ways to
cook, hunt, gather food and travel. The technologies involved were
primitive by today’s standards, but they were nonetheless extremely
important. They ensured our success and even our very existence.

We are still developing technologies that have significant effects on
our daily lives: technologies associated with the mass production of
goods and services, global communication and lifesaving medical
procedures, and technologies for use in industry, recreation,
transportation and education. As well, some of our new technologies
have the potential to threaten our existence and invade our privacy.
Nuclear arms, chemical warfare, land mines and electronic
surveillance come to mind.

Technology is more pervasive today than it has ever been. A whole
array of tools, techniques and processes are enhancing and altering
human activity. Technologies are enabling us to live, work and think
in ways that most of us never dreamed were possible. For example,
we now have access to “just-in-time delivery,” asynchronous
communication such as voice mail and e-mail, personalized services,
virtual offices and schools, quality assurance processes, zero defects,
and “push” technologies.

Technology has given us a capacity to provide education and
training at any place, any time, to anyone and in a variety of
modes. Technology is causing the process of schooling to undergo
phenomenal changes — both in the methods of delivery and in
how people actually learn and teach.

The prominent role of technology in our lives today is also changing
curricula, that is, what students learn. As always, young people need

LEARNER O;?COMES IN INFORMATION AND COMMUNICATION TECHNOLOGY 1
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to understand, use and apply technologies

in effective, efficient and ethical ways.

to acquire specific knowledge, skills and atritudes in order to become
self-reliant, responsible, caring and contributing members of society.
However, what they need to know and be able to do is constantly
changing. Keeping curricula current is therefore an essential aspect
of preparing students for the workplace, post-secondary studies,
lifelong learning and citizenship in a complex world.

Today, students must be prepared to understand, use and apply
technologies in effective, efficient and ethical ways. High school
graduates will be expected to be able to use information,
communication and multimedia technologies.

To begin addressing these needs and expectations, Alberta Education
asked the question, “What should Alberta students be learning with
respect to technology?” In general terms, schools ensure that students
are able to become productive citizens and contributing members

of our society. With respect to technology, students should have
knowledge, skills and attitudes that will serve them well for entry-level
work, for further study and for lifelong learning, and that will help
them become inquisitive, reflective, discerning and caring persons.

Alberta Education has conducted an extensive review of information
on technology curricula from around the globe — with a focus on
the work being done by Canadian education ministries, state and
foreign education ministries and school jurisdictions. We also
consulted with Alberta employers, employees, parents, teachers and
community members on the knowledge and skills students should
be able to demonstrate when leaving high school.

This framework document is the result of our research and
consultations. This document highlights technology learner outcomes
for ECS to Grade 12 students in Alberta. It identifies not only the
outcomes that are already included in current programs of study, but
also anticipates the knowledge, skills and attitudes that students will
need to develop in the future as technology continues to change and
grow. This is a “curriculum within a curriculum” — a cross section
of technology outcomes that become essential components of
subject-specific outcomes.

This technology framework provides a broad perspective on the
nature of technology and its effect on society. Students are
encouraged to grapple with the complexities and the advantages
and disadvantages of technologies in our lives and workplaces.

This curriculum framework provides a foundation for
° helping Alberta Education, school systems and schools to identify
or place the outcomes in appropriate grades and subject areas

° developing illustrative examples — tasks that students can
complete to demonstrate their proficiency — accompanied
by criteria and standards of performance

e producing learning resources for students and teachers — guides,
suggested instructional strategies, student materials, assessment
tools

° planning professional development activities

LEARNER QUTCOMES IN INFORMATION AND COMMUNICATION TECHNOLOGY 8




UNDERLYING
PRINCIPLES

The technology outcomes in this
framework are limited to basic
constructs relating primarily to
information, communication and
multimedia technologies.

Most students should learn and be able
to demonstrate the technology
outcomes included in this framework.

The technology outcomes are framed
as exit outcomes, that is, outcomes that
students will be expected to
demonstrate by the end of divisions

1, 2, 3 and 4.

The outcomes are progressive:

simple
skills lead into more complex skil}s.

The technology outcomes reflect
knowledge, skills and attitudes that
are integrated and applied within the
context of most programs of study.

DiscusstoN: Technology in its broadest sense includes all the
processes, tools and techniques that alter human activity. The
scope of this work is limited to information, communication and
mui)timedia technologies which embody essential learnings for a
student’s future development.

Discussion: Although the outcomes are designed for all
students, some students will have individual program plans (IPPs)
that modify the expectations. Students who have physical

or mental disabilities will need to use specific technologies that
help them communicate, be mobile and/or help them fearn.
Students also may choose to further advance their technology
knowledge and skills through courses such as those offered in
Career and Technology Studies.

DiscussioN: The framework identifies the placement of the
outcomes within divisions (Division I: Grades 1-3; Division II:
Grades 4—6; Division III: Grades 7-9; Division IV: Grades 10-12).
A Curriculum Integration Guide will recommend grade and
subject placements.

DiscussioN: Outcomes identified at early grade levels are
not repeated in the text of the framework, but it is assumed that
these outcomes will be maintained and demonstrated through
more complex applications.

DiscussioN: The technology outcomes are, in many instances,
already embedded in a number of programs of study, such as
language arts, mathematics, science, social studies and Career and
Technology Studies (CTS). Technology is being applied in many
learning situations. For example, studge);ts are expected to use

raphing calculators, word processors, problem-solving strategies or
Erainstorming techniques to accomplisﬁ specified tasks. Students
are demonstratin tecﬂmological proficiency as they apply a variety
of technology skills or knowledge within programs. The context of
the subject matter provides definition or clarification of the specific
technology outcome.

3
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FRAMEWORK
OVERVIEW

ORGANIZATION

The Three Key Categories are:

Foundational Operations,
Knowledge and Concepts

Processes for Productivity

Inquiring, Decision-making
and Problem-solving

The outcomes presented here

° are intended to be integrated in a variety of existing programs.
Each of the outcomes needs a context to be meaningful. The
development of word-processing skills, for example, should be
addressed within the context of communication. An integration
chart is being developed to illustrate existing placements by grade
or subject

° should be introduced at appropriate grade levels and subject
areas, in keeping with the developmental readiness of students

° are described in developmental sequences through the four
divisions—students should be asked to demonstrate their
competencies at various points along the way

° should be considered holistically: the overall impact of instruction
comes from the sum of the knowledge, skills and attitudes taken
together

° have been written, to the extent that it is possible, as concepts
as well as specific skills—concepts that can be related to new
applications as they evolve

This framework presents the outcomes in three interrelated
categories. First, there is a foundation of knowledge, skills and
attitudes; it becomes more sophisticated as a student matures and
grows. Second, there is a set of outcomes that address specific
processes for productivity, such as composing, communicating
and organizing data. Third, these processes are then applied to give
practical, contextualized experience in inquiring, decision making
and problem solving.

The foundational operations, knowledge and concepts outcomes
include understanding the nature and impact of technology, the
moral and ethical use of technology, mass media in a digitized
context, ergonomic and safety issues, and basic computer,
telecommunication and multimedia technology operations.

The processes for productivity outcomes focus on the knowledge
and skills required to use a variety of basic productivity techniques
and tools. These include text composition, data organization, media
and process integration, electronic communication navigation,
collaboration through electronic means, and graphical, audio and
multimedia composition and manipulation.

The inquiring, decision-making and problem-solving outcomes
build on the foundational operations, knowledge and concepts,

as well as the ability to use a variety of processes. These outcomes
include the ability to critically assess information, manage inquiry,
solve problems and use research techniques. These outcomes
should be addressed within the context of such subjects as language
arts, mathematics, social studies and science. Students should be
expected to apply their knowledge and skills in practical situations.

Q
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The outcomes presented are intended
to be integrated within existing programs.
Each of the outcomes needs a context

within which to become meaningful.

OUTCOMES

Q
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There are two levels of outcomes: general and specific. The general
outcomes are outcomes of “significance”; that is, they describe
complex concepts and skills. The general outcomes specify domains
of learning. Specific outcomes are provided to illustrate what is
entailed in the general outcomes. Specific outcomes need to be
addressed within the context of the related general outcome.

° General Outcomes are statements identifying whar students
are expected to know and be able to do upon completion of
an exit level.
o Specific Outcomes are statements identifying the component
knowledge, skills and attitudes of a general outcome.
Specific outcomes will be supported by a set of illustrative
examples.
Illustrative Examples will demonstrate and elaborate on the general
and specific outcomes. They are important in further clarifying the
intent of the outcomes and in conveying how students might
demonstrate their competencies in a variety of contexts and across
all grade levels and all subject areas.

A set of illustrative examples is scheduled to be available by
June 1998.

LEARNER OUTCOMES IN INFORMATION AND COMMUNICATION TECHNOLOGY
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IMPLEMENTATION
AND TIMELINES

Teachers will want to integrate
the learning outcomes in technology into

their instructional and assessment plans.

CURRICULUM INTEGRATION | A draft curriculum integration guide is in development. This guide

IMPLEMENTATION

PROFESSIONAL DEVELOPMENT

° identifies the technology outcomes that already exist in various
programs of study

° suggests subject and grade level placements for the outcomes

Schools or school jurisdictions may wish to develop their own .
integration guides.

Best Practice projects are in development to identify models of
implementation and curricular integration. Some jurisdictions have
already begun the process of implementation, including inservices
for teachers, curriculum integration and resource identification. The
work of these jurisdictions, schools and teachers will be described
and shared in the technology section of the Alberta Education web
site (htep://ednet.edc.gov.ab.ca).

The learner outcomes in technology provide the basis for professional
development activities for teachers. Teachers will want to integrate
the learner outcomes in technology into their instructional and
assessment plans. Many school systems and schools have conducted
inservice sessions on technology already; the learner outcomes will
help focus the goals of these sessions.

TiMELINES | Draft Curriculum Integration Guide December 1997
Draft Illustrative Examples for field review December 1997

Curriculum Integration Guide
with Illustrative Examples June 1998
Interim Technology Program of Studies June 1998
Provincial Technology Program of Studies June 2000

Q
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. LEARNER OUTCOMES IN
INFORMATION AND COMMUNICATION TECHNOLOGY

ORGANIZER F Foundational Operations, Knowledge and Concepts

Fl. Students will demonstrate an understanding of the nature of technology.

F2. Students will understand the role of technology as it applies to self, work and society.

F3. Students will demonstrate a moral and ethical approach to the use of technology.

F4. Students will become discerning consumers of mass media and electronic information.

FS. Students will practice the concepts of ergonomics and safety when using technology.

F6. Students will demonstrate a basic understanding of the operating skills required in a variety of

technologies.

ORGANIZER P Processes for Productivity

Pl1. Students will compose, revise and edit text.

P2. Students will organize and manipulate data.

P3. Students will communicate through multimedia.

P4. Students will integrate various applications.
. P5. Students will navigate and create hyperlinked resources.

P6. Students will use communication technology to interact with others.

ORGANIZER 1 Inquiry, Decision Making and Problem Solving

I1. Students will access and use information from a variety of technologies.

I12. Students will seek alternative viewpoints using information technologies.

I3. Students will critically assess information accessed through the use of a variety of technologies.

I14. Students will use organizational processes and tools to manage inquiry.

I5. Students will use technology to aid collaboration during inquiry.

I6. Students will use technology to investigate and/or solve problems.

I7. Students will use electronic research techniques to construct personal knowledge and meaning.
. LEARNER OUTCOMES IN INFORMATION AND COMMUNICATION TECHNOLOGY
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GLOSSARY OF TERMS

Algorithm Sequence of steps for solving a problem.

Alignment Specifying how text is aligned with the margins of the page. Most
word processors support %eft alignment, center alignment, right
alignment and justified alignment (each line of the paragrapi is
aligned with both the left and right margins).

Analog Used to describe a continuous variable signal, as opposed to a discrete
or “digital” one, or a circuit designed to handle such signals.

Analog communication Any system that uses a nominally continuous signal.

Analog data The representation of information in a way that bears an exact

relationship to the original information, so that it varies continuously
rather than discretely, as digital data does.

Asynchronous communication

Not happening at the same time. E-mail is an asynchronous form of
communication.

Bookmark A feature found in Web browsers that allows users to keep track of
sites to which they wish to return.
Browser A program used to make what is on the Web readable.
Chart A graphic or diagram that displays data or the relationships between
. sets of data in pictorial rather than numeric form.
Chat Synchronous, line-by-line communication over a network.

Communication technology

Concerned with the tools and processes used to transmit data from
one device to another.

Convert files To change the representation of data in either form or recording
medium. To move data from one type of storage to another, such as
from CD-ROM to floppy disk.

Copy A word-processing function that lets a user copy text from one place to
another in documents or between documents.

CTS Career and Technology Studies

Cursor A flashing box or line indicating the place on the screen where the
computer user is working,

Cut To remove text from a document; it may then be placed elsewhere.

Database An integrated collection of data that supplies information in a variety
of forms or for a variety of applications.

Digital Relating to data that is represented in the form of discrete digits, as
opposed to analog or continuous representation.

Digital communication Any communication system that uses digital signals in the sending and
receiving of messages.

Digital information Information represented by discrete values, as opposed to analog data,
which is represented in continuous form.

. Directory A special kind of file used to organize other files into a hierarchical

structure. Directories contain bookkeeping information about files
that are, figuratively speaking, beneath them.

o 52
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Document

A record containing information readable by a person or a machine.

Download

The process of transferring a computer file from one computer to
another.

Electronic bulletin board

An electronic message centre. Most bulletin boards serve specific
interest groups. They allow an individual to review messages left by
others and leave a message if desired.

E-mail Electronic mail, a service that permits users to electronically exchange
messages. E-mail can be used to send text as well as computer files,
such as word-processing documents or graphics.

Ergonomics The study of physical and mental factors that affect people in work
settings; used in the design of work sites, work processes, and so on;
e.g., the design of computer work stations so that users will have
minimal strain on posture and vision.

File A collection of items with certain common aspects, organized for a
specific purpose and stored or processed as a unit.

Flow-chart A diagram that shows the steps involved in solving a problem.

Font The complete assortment of characters for one style and size of a

particular typeface.

Grammar checker

A feature for checking the grammatical soundness of text, either
as it is being keyboarded or later, at the user’s discretion.

Graphic A pictorial form of information.

Hi: An individual access of a particular web site — as in, “Our site had
725 hits this month.”

Home row The row of keys on the keyboard where users rest their fingers
between keystrokes.

Hyperlink On Web pages, a highlighted bit of text that, when selected, jumps
the reader to another location.

Hypertext Text that contains links to other text documents.

Icon A picture displayed on a computer screen; used to represent a

computer function.

Information technology

The broad subject concerned with the processes and tools used to
send, retrieve, store, manipulate and manage information.

Internet A worldwide network of computer networks.
Intranet A collection of private Web sites that are available only to
employees, or other trusted parties, within an organization.
LAN A Local Area Network. A computer network usually confined to a
single office or building.
Laser disk A mass storage device that can store digital or video information.
Login A username, for gaining access to a system.
Logout To end a computer session.
Mail merge A function that lets users merge information from a database into
letters written on a word processor.
Mass media Any means of public communication reaching a large audience.
o2
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Menu A list of options for a person using a piece of software.

Mind mapping A knowledge organization tool used to elicit ideas from one or more
users by placing a topic in the center of a blank space and branching
out with related ideas.

Multimedia Use of text, graphics, video, animation, sound, etc., in an integrated
way.

Navigate Any or all of the various processes used in determining position and
differing movement from one place to another.

Network A linked set of computers and computer equipment.

Network etiquette

The traditional rules of civilized behaviour online.

Newsgroups

Online discussion forums where ideas and information can be
exchanged.

Offline

Not currently connected to a network.

Online database A database that is accessible to many users.

Paste To insert a copy at an insertion point.

Peripheral Any device, including input/output devices, that is connected to a
computer.

Platform A type of computer or system.

Printer An output device that converts the coded information from the
processor into a readable form on paper.

Program List of instructions for the computer.

Public domain Not bearing copyright; any product in public domain can be freely
exchanged and copied.

Retrieve To extract data from a file or files.

Scanner A device that can capture an image and convert it into a unique set of
electrical signals. The image scanned may be a pattern that is directly
related to a code, such as bar codes on retailed products, or it may be a
picture, page or portion of text. ‘

Searchpath Description of how to find a subdirectory or file by identifying its
location with respect to a disk or drive’s root directories.

Simulate A computer application used to study the possible results of a process

or strategy.

Software

A computer’ list of instructions.

Spell checker Software that checks the spelling of all words in a document.

Spreadsheet A software calculating tool that helps people plan and manage data
and present results.

Storage device A device that can receive data and retain it for subsequent retrieval.

Storyboard A board or panel containing a series of small drawin%s or sketches that
roughly depict the sequence of action for a script to be filmed, as for a
motion picture, television commercial, music video, or the like.

Style A collection of formatting information that can be applied quickly to

RIC
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selected text. Some software supports both character styles and
paragraph styles.
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Synchronous

Occurring at regular intervals and at the same time. The opposite of
synchronous is asynchronous. Most communication between
computers and devices is asynchronous — it can occur at any time and
at irregular intervals.

Technology

The processes, tools and techniques that alter human activity. The
application of scientific knowledge for practical purposes; the
employment of tools, machines, materials and processes to do work,
produce goods, perform services or carry out other useful activities.

Telecommunication

Any process or group of processes that allows for the relay of printed
or written matter, moving or fixed pictures, or other visible or audible
signals.

Text

In word processing, the portion of a file that will be readable on a
screen or printed page, sometimes including incidentals such as
headers.

Trigger

A button on a mouse or joystick.

URL

A Uniform Resource Locator. A Web address. It consists of a
protocol, a hostname, a port (optional), a directory, and a file name

(optional).

Upload

~ The process of transferring a computer file from a user’s system to a

remote system.

WAN

A Wide Area Network. A computer network spanning a wide
geographical area.

Web page

A hypertext document on the Web.

Window

A rectangular area on a display screen inside of which part of an image
or file is displayed. A windows system is a means of presenting users
with views of the state of a number of separate processes, each carrying
out a task for the user. The user is able to initiate, monitor and
terminate processes, each process having an associated window.

Word processing

A computer software writing tool.

World Wide Web

O

A collection of hypertext documents and associated files, linked
together, that spans the Internet, and hence, the globe.

i
N
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